Spatial and Migration Patterns of Housing Choice Voucher Program Households in the Walnut Hills, East Walnut Hills and Evanston neighborhoods in Cincinnati by Yin, Zhenxuan

 Spatial and Migration Patterns of Housing Choice Voucher Program Households in the Walnut 
Hills, East Walnut Hills and Evanston neighborhoods in Cincinnati 
 
A thesis submitted to the 
Graduate School 
of the University of Cincinnati 
in partial fulfillment of the 
requirements for the degree of 
 
Master of Community Planning 
 
in the Department of Planning 
of the College of Design, Architecture, Art and Planning 
by 
 
Zhenxuan Yin 
 
B.A. University of Southwest Jiaotong University 
July 2015 
 
Committee: Xinhao Wang, Ph.D. (Chair), David P. Varady, Ph.D. 
ii 
 
Abstract 
The US Department of Housing and Urban Development’s (HUD’s) policy focus has changed to 
the Housing Choice Voucher Program (HCVP), which becomes the biggest assisted housing 
program. The HCVP tries to support very low-income households with affordable and decent 
houses outside high poverty or minority concentration areas. This study intends to help the 
Walnut Hills Redevelopment Foundation (WHRF) better understand the distribution and 
mobility patterns of HCVP households in Walnut Hills East Walnut Hills, and Evanston. Through 
hot-spot analysis and analysis of moving patterns, this thesis identifies that (1) HCVP 
households were still concentrated in the high minority and high poverty concentration areas in 
Walnut Hills and Evanston, (2) the total number of HCVP households remained steady in the 
three-neighborhood areas from 2005 to 2012, (3) Evanston attracted more HCVP households 
than the other two neighborhoods in 2012, (4) although the percentage was still small, the 
mobility in 2012 worked better to deconcentrate HCVP households in the high minority and 
high poverty concentration areas than the mobility in 2000, and (5) the HCVP households 
moved out of the three neighborhood areas were more likely to move to low minority and low 
poverty concentration areas in 2012 than that in 2000. 
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Chapter One: Introduction 
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1.1 Background 
The US Department of Housing and Urban Development’s (HUD’s) policy focus has changed 
from project-based assistance programs to the Housing Choice Voucher Program (HCVP), which 
becomes the biggest assisted housing program (Basolo, 2005; McClure, 2013). The HCVP tries 
to support very low-income households1 with affordable, decent, safe and sanitary houses 
outside high poverty or minority concentration areas (Quadel Consulting Corporation, 2005). 
 
HUD considers high poverty and high minority concentration as main barriers for very low-
income households to achieve better lives (Quadel Consulting Corporation, 2005). In recent 
years, HUD has come up with several residential mobility programs including the Moving to 
Opportunity for Fair Housing (MTO) program, which was launched in 1994 (Sanbonmatsu et al., 
2011). Studies have shown that the MTO program helped households moved from high-poverty 
to low-poverty concentration areas (Ludwig et al., 2013; Orr et al., 2013). However, the HCVP 
does not require moves to low-poverty concentration areas as MTO does.  Instead, it relies on a 
policy of choice to let households choose where they would like to live. As such, the mobility 
patterns of HCVP households are uncertain (Basolo, 2013; McClure, 2013). 
 
In the book, What Counts, it is said that “using data more intensively and creatively in decision-
making at the local, metro, state, or federal level in itself will not eliminate poverty, produce 
healthier lives, or fully address the other major social problems of our time, but data driven 
                                                          
1 HUD defined the very low-income as “income is less than 50% of the median family income for the 
area, subject to specified adjustments for areas with unusually high or low incomes and family size” 
(Quadel Consulting Corporation, 2005). 
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decision-making can make a tremendous difference in creating results that communities and 
their residents desire” (Federal Reserve Band et al., 2014). In addition, researchers point out 
that the HCVP household concentration may be regarded as more of a symptom than a reason 
for community decline (Varady et al., 2013). It is important that neighborhoods, which have 
become more important because of the devolution of authority from city to neighborhood 
level, better understand the distribution and mobility patterns of HCVP households in their 
neighborhoods so that they can develop more effective revitalization programs. With a better 
understanding of where HCVP households are concentrated, neighborhood leaders could 
determine whether a neighborhood is “overloaded” with HCVP households, or where to build 
facilities to serve the HCVP households better so as to improve the neighborhood. In other 
words, with better understanding of the spatial and mobility patterns of HCVP households, 
neighborhoods could make appropriate policies to help the HCVP households and the 
neighborhood.  
 
1.2 Study area 
Based on the most recent research by Wang and Varady (2005, 2013), this study focuses on the 
impact of the HCVP on an inner city area of Hamilton County in the year 2000, 2005 and 2012. 
The study area is Walnut Hills, a low income black neighborhood experiencing signs of 
revitalization, and two adjoining neighborhoods: East Walnut Hills, a predominantly upper 
middle class white neighborhood, and Evanston, a working class black neighborhood2. This 
                                                          
2 This study is including East Walnut Hills and Evanston because they are being assisted by the Walnut 
Hills Redevelopment Foundation (WHRF). Walnut Hills is likely to have spillover effects on the other two 
neighborhoods.  
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study places these neighborhood changes within the context of trends in the spatial distribution 
of HCVP households in Hamilton County, which includes the city of Cincinnati. This study is 
intended to help the Walnut Hills Redevelopment Foundation (WHRF) and nearby 
neighborhoods better understand the distribution and the mobility patterns of HCVP 
households in Walnut Hills and adjoining areas to keep the neighborhood remain "income 
mixed." 
 
 
Figure 1.1. Study area 
These three neighborhoods, “the Greater Walnut Hills area,”3 are located just to the northeast 
of the Cincinnati CBD (Figure 1.1). In 2013 these three neighborhoods covered 3.57 square 
                                                          
3To name Walnut Hills, East Walnut Hills and Evanston easily, this study considers them "the Great 
Walnut Hills area". 
5 
 
miles and had a population of 19,253 in 8349 households. Three fifths of the population is non-
white (66.0%). 
 
1.3 Contributions 
The rest of this thesis shows two contributions of the study. First, using Geographic Information 
System (GIS) techniques to analyze census data at the block group level, this study provides a 
more accurate description of the spatial distribution of HCVP households than other studies 
using zip code data. Second, the study analyzes the mobility patterns of HCVP households in 
order to explore whether the program achieves the goal of deconcentrating HCVP households 
in high minority or high poverty concentration areas in the Great Walnut Hills area.  
 
1.4 Problem statement 
The distribution of HCVP households and the wellbeing of the hosting neighborhoods 
tremendously influence each other. However, there is a lack of research exploring the 
distribution of HCVP households at the neighborhood level or helping neighborhoods better 
understand their HCVP situations. In addition, previous researchers have found that the 
concentration of HCVP households in high poverty concentrated areas, serves to reinforce 
urban inequality (Wang et al., 2008, Sharkey, 2012). HUD wants to help the HCVP households to 
achieve better lives with mobility (Quadel Consulting Corporation, 2005). However, a lack of 
HCVP research has focused on how residential mobility disperses or re-concentrate HCVP 
households in high-poverty or high minority concentrated areas.  
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With help of the Walnut Hills Redevelopment Foundation (WHRF), the Great Walnut Hills area 
is in the revitalization process. It is important to pay attention to the most blighted and 
problematic areas and help HCVP households to be economically self-sufficient. In addition, the 
increase of the demand for rental houses may decrease vacancy rates and is helpful to revive 
neighborhoods (Abt Associates Inc. and Amy Jones and Associates Inc., 2007). As a result, it is 
important for WHRF and other neighborhood-based organizations to know the situation of 
HCVP households. 
 
This research tries to answer four questions. First, how has the overall distribution of HCVP 
households within Hamilton County changed between 2000, 2005 and 2012? Second, how has 
the overall distribution of HCVP households within the Great Walnut Hills area changed 
between 2000, 2005 and 2012? Third, how has the number of HCVP households changed over 
this time period? Fourth, how have the mobility patterns of HCVP household within the Great 
Walnut Hills area changed? 
 
1.5 Thesis structure 
The goal of this thesis is to help WHRF and the neighborhoods better understand the 
distribution and the mobility patterns of HCVP households in the Great Walnut Hills area. The 
thesis shows patterns of HCVP households through three perspectives (Figure 1.2). The first 
perspective is the location where HCVP households were concentrated. The second perspective 
is how the number of HCVP households changed from 2000 to 2005 and to 2012. The last 
perspective is the mobility patterns. 
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Figure 1.2. Structure of the thesis 
 
Chapter one introduces the problem of HCVP and why the study is needed, chapter two 
summarizes the literature, chapter three introduces the data and methods of the research, 
chapter four shows the results and chapter five gives conclusion and recommends.  
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Chapter Two: Literature Review 
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2.1 Housing Choice Voucher Program 
Housing Choice Voucher Program (HCVP), the biggest assisted housing program, tries to 
support very low-income households with affordable, decent, safe and sanitary houses outside 
high poverty or minority concentration areas (Quadel Consulting Corporation, 2005; Basolo, 
2005; McClure, 2013). 
 
HUD considers high poverty and minority concentration as main barriers for very low-income 
households to achieve better lives (Quadel Consulting Corporation, 2005). It is important to 
know the patterns of HCVP household distribution. According to scholars, HCVP households 
were not equally distributed. They were concentrated in high minority or high poverty 
concentration areas and in areas where rental houses were concentrated (Wang et al., 2008, 
Pendall, 2000).  
 
This thesis builds upon Wang and Varady’s earlier research. From 2000 to 2005, the number of 
HCVP households increased significantly (Varady et al., 2013). Wang and Varady’s 2005 hot-
spot analysis showed that HCVP households were concentrated within the city of Cincinnati. By 
2011, the number of HCVP households kept steady and the density of high HCVP household 
concentration areas in the central and west of the city of Cincinnati have decreased (Varady et 
al., 2013).  
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Using a new 2012 HUD database, as well as the ones Varady and Wang used previously, this 
study shows changes from 2000 to 2005, and 2012 to compare the patterns of HCVP household 
distribution. 
 
2.2 Mobility 
HUD has come up with several residential mobility programs including the Moving to 
Opportunity for Fair Housing (MTO) program. Research related to MTO has shown that 
households moved from high-poverty to low-poverty concentrated areas (Ludwig et al., 2013; 
Orr et al., 2013). However, the HCVP does not require moving to low-poverty concentration 
areas as MTO does.  Instead, it relies on a policy of choice to let households choose where they 
would like to live. As such, the mobility patterns of HCVP households are uncertain (Basolo, 
2013; McClure, 2013). 
 
Sharkey (2012) concluded that mobility served to reproduce inequality. First, based on the 
median income, percentage of minority and year of moving around Chicago, Sharkey found 
mobility did not change the characteristics of neighborhoods that households lived in. Second, 
using mobility flows, the results showed little mobility between Chicago and the neighborhoods 
outside. Most moves were from low poverty concentration areas to low poverty concentration 
areas outside of Chicago. Third, although young whites moved to high minority areas, they 
would move back to low minority areas as they grew up. This study uses similar methods to 
analyze the mobility patterns. 
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Feins and Patterson (2005) pointed out that mobility worked to deconcentrate HCVP families 
with children in the high poverty concentration areas. After tracking HCVP families with 
children who entered the program from 1995 to 2002, they showed the percentage of mobility 
to the low poverty concentrated areas increased over the years.  
 
2.3 Definition 
A key purpose of this thesis is to determine the extent to which mobility patterns in the Great 
Walnut Hills area are contributing to poverty and minority deconcentration. It is therefore 
important that this study indicates how these terms are defined operationally.  
 
According to the US Bureau of the Census, “‘high poverty areas are areas where 20% or more of 
the people have incomes below the poverty line and ‘extreme poverty areas’ are ones where at 
least 40% of the residents are below the poverty line” (US Bureau of the Census, 1992). In this 
study the high poverty concentration area is defined as the extreme poverty area.  
 
Standaert (2006) defines a high minority concentration area as one where non-whites are more 
than 50%; a mixed area as the area where the percentage of minorities is less than 50% and 
more than 25%; and a non-minority area as the area where the percentage of minorities is 25% 
or less. This study uses Standaert’s definition of high minority concentration areas. 
 
Varady et al. (2010) defines high density HCVP areas as the areas where the percentage of 
HCVP households is more than 10%. This study uses the same definition. 
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Chapter Three: Data and Methodology 
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3.1 Data 
This study uses the census data in 2000 and 20134 at census block group level and Housing 
Choice Vouchers data 1995-2012 (named HCV data in this thesis).  
 
Since there is no available data in 2005 and 2012 at census block group level, this study uses the 
data in 2000 and 2013 from United States Census Bureau. The variables this study used are 
population (total population and the white population), households (total households and 
households with income below poverty line) and housing units (total housing units and owner-
occupied units).  
 
The HCV data from 1995 to 2012, for the Cincinnati-Middletown Metropolitan Statistical Area 
were obtained from the HUD data. The data includes address matched HCVP households from 
1995 to 2012 with attributes such as year, program type, type of action code, zip code, county, 
city, and state. The actual addresses were deleted before received. The records include a 
unique identifier, which is a substitute for SSN and consistent across years. There are 300,151 
records over the 18 years for 55,830 households in the Cincinnati-Middletown Metropolitan 
Statistical Area. Since this study’s focus is records in the Great Walnut Hills area, those records 
of households never shown in the study area were excluded. As a result, 20,534 records for 
2,795 households were kept. Some households do not have records every year over the period. 
However this study assumes those households stayed in the same location during missing years 
and includes them in the analysis. 
                                                          
4The census data in 2013 is estimate. 
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3.2 Methodology 
3.2.1 Hot-Spot analysis 
When multiple HCVP households live at the same address or nearby, the points overlap and 
cluster (Wang & Varady, 2005). Since it is very difficult to explore the HCVP households in a dot 
distribution map, this study analyzes HCVP household distribution throughout the three 
neighborhoods by calculating the density of HCVP households and hotspots. With the kernel 
density tool in ArcGIS, this study creates raster layers that display the density of HCVP 
households’ locations with a cell size of 100 feet,  and a search radius of 1,320 feet (0.25 mile)5. 
In addition, to show where HCVP households were concentrated, hotspots were identified. 
Borrowing criteria from Wang et al. (2008), this study defined hotspots as areas in which the 
density of HCVP households was equal to or greater than half of the highest density, 508 HCVP 
households per square mile in this study. Since HCVP households have interactions with nearby 
neighborhoods, when analyzing the density of HCVP households, this study actually includes 
the distribution of HCVP households 0.5 miles outside the boundaries of the study area.  
 
3.2.2 ArcGIS analysis 
Based on unique identifier and location information, this study can use the tools, Make XY 
Event Layer, Track Intervals to Line and Spatial Join, included in ArcGIS. First, point feature layer 
based on x/y-coordinates was created. This method is more accurate than the way joining the 
HCVP data to spatial representations of zip codes. Second, this study tracks how these HCVP 
households moved and calculates the distance between any pair of locations before and after a 
                                                          
5For the Hot Spot analysis in Hamilton County, this study uses the different parameters, which is 
described in 2005 Housing Studies article (Wang & Varady, 2005). 
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move. Because of geocoding features, the same location may have different x/y coordinates in 
different years. After exploring the data, this study adopts a decision rule that distances of 10 
feet or more are treated as moves. A “move flag” is given to all the moves. Without a “move 
flag,” the records are treated as non-moves in this study. Third, this study uses spatial join to 
compare the census data of each HCVP households before and after a move. 
 
This study (for each of the three points in time) divides all HCVP households into four 
categories: (1) new HCVP households, (2) HCVP households that moved, (3) HCVP households 
that stayed, and (4) HCVP households that left the program. Excluding 1995 for the start time 
and 2012 for departure, this thesis considers the first year a household appeared in the 
program as their program starting year. For the HCVP households having a “mover flag,” this 
thesis assumes those HCVP households moved within the year. The HCVP households that did 
not move are considered as the HCVP households that stayed. The last time they showed in the 
program is considered as the time that they left the program. 
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Chapter Four: Results and Discussions  
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4.1 History of HCVP in Hamilton County 
Hamilton County (estimated population of 802,038 in 2012) contains Cincinnati (estimated 
population of 296,552 in 2012) and the surrounding suburban neighborhoods. In Hamilton 
County, 30.9% of the population is minority and 39.4% of houses are rental. This is broadly 
typical of older urban counties in the upper Midwest and the Northeast of the United States. 
 
The number of HCVP households in Hamilton County, including Cincinnati, increased 
significantly from 2,136 in 1995 to 10,952 in 2005. The number changed gradually to 11,940 in 
2012. The percentage of census block groups with at least one HCVP household also increased 
significantly from 57.5% in 2000 to 71.5% in 2012. 
 
Figure 4.1, density distribution of HCVP households in Hamilton County in 2000, 2005 and 2012, 
shows the distribution of HCVP households in Hamilton County. In 2000, many HCVP 
households clustered within the city of Cincinnati. There were two high HCVP household 
concentration areas in Hamilton County. Both of them were in the city of Cincinnati. In 2005, 
the density of HCVP households increased significantly, especially in the north of the Central 
Business District. From the 2005 to 2012, the density of HCVP households did not change 
significantly. The cluster decreased in density in the central and western areas of the city of 
Cincinnati. On the contrary, the density of HCVP households grew in size in the north of 
Hamilton County.  
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Figure 4.1a. Density distribution of HCVP households in Hamilton County in 2000 
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Figure 4.1b. Density distribution of HCVP households in Hamilton County in 2005 
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Figure 4.1c. Density distribution of HCVP households in Hamilton County in 2012
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4.2 HCVP households in the Great Walnut Hills area 
4.2.1 Increase in concentration of HCVP households 
Figure 4.2, dot maps of HCVP households in 2000, 2005 and 2012, shows two large groups of 
HCVP household concentration areas in the center of Walnut Hills and Evanston along Gilbert 
Avenue. In 2000, one high concentrated area of HCVP households began on Morgan Street and 
extended north to Oak Street in Walnut Hills and the other high concentrated area extended 
from Gilbert Avenue eastward to Evanston Avenue in Evanston. The percentages of minorities 
and poverty are high in these areas. In 2005, the number of HCVP households increased 
significantly. However, the locations in which the HCVP households were concentrated did not 
change significantly. Most HCVP households were still concentrated in those two large 
concentrated areas. The number of HCVP households increased in areas to the west of the 
study area. Those areas had more impact on the study area. In 2012, the number of HCVP 
households kept stable.  
 
Since it is very difficult to explore the HCVP households in a dot distribution map, this study 
analyzes HCVP household distribution throughout the three neighborhoods by calculating HCVP 
household density. Similar to the dot map, Figure 4.3 displays a grid cell-based density 
distribution of HCVP households in 2000, 2005 and 2012, which also shows two large HCVP 
household concentration areas in the center of Walnut Hills and Evanston. From 2000 to 2005, 
the density of HCVP households increased significantly in Walnut Hills. The area with a density 
higher than 500 HCVP households per square miles, high density area, extended to the east and 
south. In Evanston, the high density area increased in the north. The high density area also 
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increased significantly in the west to the study area in this period. From 2005 to 2012, the high 
density area decreased in the west to the study area. The high density areas decreased in the 
east and increased in the west and north. In Walnut Hills, the high density area decreased. 
However, the area with a density higher than 1,000 HH per square mile appeared and the high 
density area extended to the north and connected to Evanston. On the contrary, the high 
density area increased in Evanston, especially the area along Gilbert Avenue. 
 
Since hot-pot analysis could show where HCVP households were concentrated clearly, hot-spot 
analysis is very useful. Not surprisingly, Figure 4.4 shows two large groups of hotspots of HCVP 
households in the center of Walnut Hills and Evanston. In 2000, more HCVP households were 
concentrated in Walnut Hills. The hotspots in Evanston were small. The hotspots extended to 
the east and west in Walnut Hills in 2005. In Evanston, the hotspots increased and a new 
hotspot appeared. From 2005 to 2012, the hotspots decreased in the west in Walnut Hills and 
center of hotspots moved east to Gilbert Avenue. In Evanston the hotspots increased 
significantly especially that along Gilbert Avenue.  
 
Thus, the main findings from this section were that the HCVP households were still 
concentrated in the center of Walnut Hills and Evanston. In addition, the concentration 
increased. More HCVP households were concentrated in Walnut Hills in 2000 and 2005. In 2012, 
more HCVP households were concentrated in Evanston along Gilbert Avenue. 
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Figure 4.2a. Dot map of HCVP households in 2000 
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Figure 4.2b. Dot map of HCVP households in 2005 
25 
 
 
Figure 4.2c. Dot map of HCVP households in 2012 
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Figure 4.3a. Density distribution of HCVP households in 2000
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Figure 4.3b. Density distribution of HCVP households in 2005
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Figure 4.3c. Density distribution of HCVP households in 2012
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Figure 4.4a. Hot-spots of HCVP households in 2000 
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Figure 4.4b. Hot-spots of HCVP households in 2005 
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Figure 4.4c. Hot-spots of HCVP households in 2012 
32 
 
4.2.2 HCVP households were still concentrated in high density HCVP, high minority, and high 
poverty concentration areas 
Since the previous analysis suggests a high level of concentration of HCVP households in the 
greater Walnut Hills area (especially when East Walnut Hills is excluded), it is important to 
explore whether the HCVP households concentrated in high density HCVP, high minority or high 
poverty area.  
 
Table 4.1 shows the HCVP households distribution by census block groups in 2000 and 2012 in 
the Great Walnut Hills area. There were 27 census block groups in the Great Walnut Hills area 
in 2000 and 23 in 2012. The area of these three neighborhoods is 3.57 square miles. During the 
period, the number of total households in the Great Walnut Hills area declined from 9,902 to 
8,349. However, the number of HCVP households increased from 478 to 667. Only one census 
block group did not contain HCVP households in 2000 and 2012. It is because Xavier University 
takes up most land in that census block group. From 2000 to 2012, the density of HCVP 
households increased significantly from 139 HCVP households per square mile to 194 HCVP 
households per square mile. In addition, the number of census block groups in which HCVP 
households/Total households is more than 10%, the high density HCVP area, increased from 
five to 11. The mean HCVP households/Total households in the high density HCVP area also 
increased from 11.7% to 13.7%, which meant more HCVP households lived in higher density 
HCVP areas. The percentage of HCVP households in the high density HCVP areas increased from 
33.5% to 68.7%, which meant more HCVP households concentrated in high density HCVP areas. 
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Table 4.1. HCVP households by census block groups 
 
2000 2012 
Containing at least one HCVP household 
 
Count census block groups 26 22 
Percentage of count  96.3% 95.7% 
Number of households  9742 8315 
Number of HCVP households  478 667 
HCVP households/Total households 4.9% 8.0% 
Area (square miles)of these census block groups 3.44 3.44 
Percentage of census block groups 96.36% 96.36% 
Household density (HH/square mile) 2832 2417 
HCVP household density (HH/square mile) 139 194 
HCVP households accounting for >10% of households 
 
Count census block groups 5 11 
Percentage of count 18.5% 47.8% 
Number of households  1366 3331 
Number of HCVP households 160 458 
HCVP households/Total households 11.7% 13.7% 
Percentage of HCVP households that in these census block groups  33.5% 68.7% 
Area (square miles)of these census block groups 0.46 1.52 
Percentage of census block groups 12.89% 42.58% 
Household density (HH/square mile) 2970 2191 
HCVP household density (HH/square mile) 348 301 
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Figure 4.5a.Top five census block groups with most HCVP households in 2000  
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Figure 4.5b.Top five census block groups with most HCVP households in 2012 
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Figure 4.5c. Street views of the top five census block groups with most HCVP households 
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Since HUD considers high poverty and minority concentration as main barriers for very low-
income households to achieve better lives, minority percentage and poverty percentage are 
very useful indicators. Figure 4.5 shows where the top five census block groups with most HCVP 
households were in 2000 and 2012. Table 4.2 shows the attribute of these five census block 
groups. In 2000, three of the top five census block groups were in Walnut Hills and two in 
Evanston. The percentage of HCVP households in these top five census block groups was 34.73% 
and the percentage of area was 13.62%. The minority percentages in these five census block 
groups were higher than the minority percentage (72.89%) in the study area. Only in one 
census block group, the poverty percentage was lower than the poverty percentage (26.75%) in 
the study area. The number of census block groups where more than 40% households were 
under the poverty line, high poverty concentration areas, was one. The percentage of rental 
houses in the Great Walnut Hills area was 65.06% in 2000. The percentages of rental houses in 
three of the top five census block groups with most HCVP households were higher than that in 
the study area. In addition, the percentages of HCVP households in these five census block 
groups were also much higher than the percentage in the study area. In 2000, most of HCVP 
households were concentrated in high minority concentration and high density HCVP areas. 
 
In 2012, more HCVP households were in the northern portion of the study area. Two of the top 
five census blocks with most HCVP households were in Walnut Hills and three in Evanston. The 
percentages of HCVP households in these five census block groups increased to 38.83% in the 
period, which meant more HCVP households concentrated in the top five census block groups. 
The percentage of area is 18.65%. Although the minority percentages in the top 5 census block 
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groups decreased, the percentages in four census block groups were still much higher than the 
percentage (65.96%) in the study area. The minority percentages in these five census block 
groups were still higher than 50%. In addition, more census block groups with most HCVP 
households had a higher poverty percentage than the percentage in the study area. The 
number of high poverty concentration census block groups increased from one to three in the  
 
Table 4.2. Top five census block groups with most HCVP households in 2000 and 2012 
Census block 
groups in 2000 
Minority 
percent 
Poverty 
Percent 
Rental Houses 
Percent 
HCVP households 
percent 
The number of HCVP 
Households 
390610039003 96.25% 39.78% 61.59% 12.26% 45 
390610038002 98.07% 35.88% 41.23% 10.17% 36 
390610035001 93.92% 26.22% 81.03% 8.84% 29 
390610021001 97.31% 52.15% 68.77% 15.05% 28 
390610035002 93.65% 37.66% 78.82% 11.72% 28 
Study area 72.89% 26.75% 65.06% 4.83% 17.70 
Census block 
groups in 2012 
Minority 
percent 
Poverty 
Percent 
Rental Houses 
Percent 
HCVP households 
percent 
The number of HCVP 
Households 
390610037002 98.23% 66.73% 82.92% 12.75% 64 
390610040002 100.00% 36.88% 42.83% 11.44% 58 
390610039003 89.55% 49.48% 51.79% 17.07% 49 
390610267002 88.50% 46.34% 66.30% 13.41% 44 
390610041001 62.28% 26.09% 38.54% 11.96% 44 
Study area  65.96% 32.15% 54.67% 7.99% 29 
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period. The percentage of rental houses in the study area decreased from 65.06% to 54.67%. 
The number of the top five census block groups with higher rental house percentage than the 
percentage in the study area decreased from three to two. In 2012, not surprisingly, all the five 
top census block groups with most HCVP households had more than 10% HCVP households, 
which is much more than the percentage in the study area.  
 
Thus, the main findings from this section were that HCVP households in the Great Walnut Hills 
area were still concentrated in high HCVP density, high minority, and high poverty census block 
groups. 
 
4.3 Number of HCVP households changed in the Great Walnut Hills area 
4.3.1 Overview 
 
 
Figure 4.6.HCVP households in the Great Walnut Hills area by different neighborhoods 
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Figure 4.6, HCVP households in the Great Walnut Hills area by different neighborhoods, shows 
how the total number of HCVP households changed in the study area. Similar to Wang and 
Varady’s (2005, 2013) studies of HCVP households in the Hamilton County, the total number 
increased quickly from 2001 to 2003 and stayed stable from 2005 to 2012. 
 
After exploring how the total number of HCVP households changed, this study divided HCVP 
households in 2000, 2005 and 2012 into three types, stayed, joined and left. Since some HCVP 
households were missing in some years and appeared in the database again in later years, this 
study assumes the household stayed in the same location in the missing years6. 
 
Table 4.3. Stay, leave and join during 2000, 2005, and 2012 
Number of households that join the study area During 2000 During 2005 During 2012 
Start 118 42 65 
Move from other neighborhoods 51 93 86 
Total 169 135 151 
Number of households that leave the study area During 2000 During 2005 During 2012 
Leave the program 48 76 59 
Move to other neighborhoods 45 140 92 
Total 93 216 151 
Number of households that stay in the study area During 2000 During 2005 During 2012 
Stay (do not move) 294 470 483 
Move within the Great Walnut Hills area 15 60 33 
Total 309 530 516 
Number of households that changed During 2000 During 2005 During 2012 
Change 76 -81 0 
 
                                                          
6Since this study includes the records in the discontinuious years and the former total number of HCVP 
households did not include those records, the number changed differently. 
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Table 4.3 shows the number of HCVP households stayed, left and joined. During 2000, 169 
additional HCVP households were found in the Great Walnut Hills area. 93 HCVP households 
either left the Great Walnut Hills area or  were no longer in the HCV program. The total number 
of HCVP households increased by 76 in 2000. During 2005, 216 HCVP households either left the 
study area or were no longer in the HCV program. 135 additional HCVP households were found 
in the Great Walnut Hills area. The total number of HCVP households decreased by 81 during 
2005. 151 additional HCVP households were found in the Great Walnut Hills area and 151 HCVP 
households either left the study area or were no longer in the HCVP during 2012. The total 
number of HCVP households kept stable in the study area.  
 
During 2000, the total number increased because more new HCVP households started the 
program in the study area. There were 118 new HCVP households that started the program in 
the study area. During 2005, the number of HCVP households that started the program 
decreased significantly to 42. Fewer HCVP households started the program chose to live in the 
Great Walnut Hills area. Meanwhile, the number of HCVP households that left the program 
increased. In addition, the number of HCVP households that moved to other neighborhoods 
increased significantly from 45 to 140 in the period. During 2012, the number of households 
that started the program in the study area increased and fewer HCVP households left the 
program. Although more HCVP households moved out than that moved into the Great Walnut 
Hills area, the number of HCVP households that moved to other neighborhoods decreased.  
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Thus, the main findings from this section were that new HCVP households were likely to start 
the program in the Great Walnut Hills, while HCVP households were likely to move out of the 
study area, and the number of HCVP households kept stable. 
 
4.3.2 Changes were different in each neighborhood 
From Figure 4.6, this study finds that the changes were different in the various neighborhoods. 
Before 2000, the total number of HCVP households changed more rapidly in Evanston than that 
in Walnut Hills. After 2010, the total number increased more quickly in Evanston than that in 
Walnut Hills. In 2012, the total number in Evanston was largest in the study area and the total 
number is least in East Walnut Hills.  
 
Table 4.4 shows the same trend. During 2000, there were 26 additional HCVP households in 
Walnut Hills. More new households started the program in Walnut Hills than the HCVP 
households moving out of Walnut Hills. The total number of HCVP households gained by 50 in 
Evanston. That the number increased more in Evanston than that in Walnut Hills was due to the 
larger number of HCVP households moved to Evanston. While the number of HCVP householsd 
in East Walnut Hills kept steady. During 2005, the number of households decreased in all three 
neighborhoods. The total number decreased in Evanston was less than that in Walnut Hills. 
During 2012, the number of HCVP households in Walnut Hills decreased while the number 
increased in Evanston and East Walnut HIlls. Unlike in 2000 and 2005, the number of 
households that started the program in Evanston was larger than that in Walnut Hills in 2012. 
Evanston also received more HCVP households moved from other neighborhoods. 
43 
 
Table 4.4. Stay, leave and join HCVP in each neighborhood during 2000, 2005, and 2012 
 
Walnut 
Hills 
East Walnut 
Hills 
Evanst
on 
Walnut 
Hills 
East Walnut 
Hills 
Evanst
on 
Walnut 
Hills 
East Walnut 
Hills 
Evanst
on 
Stay During 2000 During 2005 During 2012 
Move within the same 
neighborhoods 0 0 7 16 1 20 8 1 12 
Stay (do not move) 129 32 133 227 45 198 196 50 237 
Total 129 32 140 243 46 218 204 51 249 
Leave the program During 2000 During 2005 During 2012 
Leave the program 17 8 23 40 10 26 23 3 33 
Leave the neighborhoods During 2000 During 2005 During 2012 
Move to the other two 
neighborhoods 7 0 1 11 4 8 6 3 3 
Move to other neighborhoods 24 4 17 72 14 54 48 6 38 
Total 31 4 18 83 18 62 54 9 41 
Join the program During 2000 During 2005 During 2012 
Start 59 8 51 23 5 14 28 7 30 
Join the neighborhoods During 2000 During 2005 During 2012 
Move from the other two 
neighborhoods 0 1 7 9 3 11 4 0 8 
Move from other 
neighborhoods 15 3 33 41 10 42 32 9 45 
Total 15 4 40 50 13 53 36 9 53 
The number changed During 2000 During 2005 During 2012 
Change 26 0 50 -50 -10 -21 -13 4 9 
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Thus, the main findings from this section were that Walnut Hills lost the attraction to HCVP 
households, while more HCVP households moved to Evanston, and the number of HCVP 
households increased more quickly in Evanston than that in the other two neighborhoods. 
 
4.4 Mobility patterns of HCVP households in the Great Walnut Hills area 
4.4.1 More HCVP households moved in 2012 than that in 2000, and HCVP worked to 
deconcentrate HCVP households in high minority or high poverty areas 
Table 4.5 shows the distribution of HCVP households in 2000 and 2012. In 2000, there were 405 
HCVP households in the Great Walnut Hills area. Among them, 111 or 27.4% of HCVP 
households made at least one move. In 2012, the number of HCVP households in the Great 
Walnut area increased by 71 percent to 694. HCVP households were more likely to make a 
move in 2012 (30.4%) than that in 2000 (27.4%).  
 
Table 4.5. Comparison of the HCVP household that moved  
Year households that moved households that did not move 
Total Number of 
households 
2000 111 (27.4%) 294 (72.6%) 405 
2012 211 (30.4%) 483 (69.6%) 694 
 
Next, the types of census block groups at the origin and destination are added. Table 4.6 shows 
that the HCVP household mobility patterns by the proportion of monitory at the origin and 
destination.  
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Table 4.6. Comparison of HCVP household mobility patterns by proportion of minority  
  Destination  
Year 
 LM  HM Total  
2000 LM 3 (21.43%) 11 (78.57%) 14 (12.61%) 
Origin HM 5 (5.15%) 92 (94.85%) 97 (87.39%) 
 Total 8 (7.20%) 103 (92.80%) 111 
2012 LM 9 (25.71%) 26 (74.29%) 35 (16.59%) 
Origin HM 32 (18.18%) 144 (81.81%) 176 (83.41%) 
 Total 41 (19.43%) 170 (80.57%) 211 
 
The mobility did not change the overall distribution of HCVP households by minority 
concentration types in the neighborhoods. In 2000, 97 HCVP households were in the high 
minority areas at the beginning and the number increased to 103 households. Only five of the 
97 moved from high to low proportion of minorities, meanwhile, 11 households moved from 
low to high proportion of minorities, a net gain of six households. In 2012, the number of HCVP 
households that were originally in the high minority areas was 176 while 170 households whose 
destinations were in the high minority areas. Although a net decrease of six households in the 
high minority areas as a result of the mobility, the effectiveness of HCVP deconcentration in 
terms of minority is quite limited. 
 
Out of the 111 HCVP households which made a move in 2000, 92 moved from high minority 
areas to high minority areas. The numbers in 2012 were 144 out of 211 HCVP households 
moved from high minority areas to other high minority areas.  While a smaller proportion of 
HCVP households moved to high minority areas in 2012, most destinations were still in high 
minority concentration areas. 
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In 2000, five of the 97, or five percent of HCVP households in the high proportion of minority 
areas moved to low proportion of minority areas. Such moves increased to 32,  or 18 percent of 
the 176 households which were in high proportion of minority areas, a trend that is 
encouraging.  
 
Table 4.7. Comparison of HCVP household mobility patterns by proportion of poverty 
  Destination  
Year 
 LP  HP Total  
2000 LP 85 (88.54%) 11 (11.46%) 96 (86.49%) 
Origin HP 14 (93.33%) 1 (6.67%) 15 (13.51%) 
 Total 99 (89.19%) 12 (10.81%) 111 
2012 LP 56 (58.33%) 40 (41.67%) 96 (45.50%) 
Origin HP 58 (50.43%) 57 (49.57%) 115 (54.50%) 
 Total 114 (54.03%) 97 (45.97%) 211 
 
A similar analysis is performed for poverty types of the origin and destination. Table 4.7 shows 
the distribution of HCVP households by mobility and poverty type of census block groups at the 
origin in 2000 and 2012.  
 
In 2000, there were 15 HCVP households that were originally in the high poverty areas and 12 
households whose destinations were in the high poverty areas. That means three more HCVP 
households moved out of the high poverty areas. The mobility deconcentrated the households 
living in the high poverty areas. In 2012, the number of HCVP households whose origins were in 
the high poverty areas was 115. There were 97 households whose destinations were in the high 
poverty areas. Because of the mobility, 18 more households moved out of the high poverty 
areas. Compared to the number in 2000, this study finds HCVP worked better to deconcentrate 
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households in the high poverty areas in 2012. The number of moves from high poverty areas to 
low poverty areas increased significantly from 14 to 58. More people moved from high poverty 
areas to low poverty areas.  
 
Thus, the main findings from this section were that more HCVP households moved in 2012 than 
that in 2000. In addition, HCVP worked to deconcentrate HCVP households in high minority or 
high poverty areas. Compared to 2000, more HCVP households moved from high minority areas 
to low minority areas or from high poverty areas to low poverty areas in 2012. 
 
4.4.2. More HCVP households moved to low minority or low poverty level areas 
The mobility can be visible through the analysis of flows of mobility across different “types” of 
census block groups characterized by location (in or out of the study neighborhoods), by the 
minority and poverty types (low minority census block groups, low poverty census block groups, 
high minority census block groups and high poverty census block groups). This study used 
arrows to represent the mobility. The arrows pointing upwards (green) indicate that mobility 
went from high minority level census block groups to low minority level census block groups or 
from high poverty level census block groups to low poverty level census block groups and the 
arrows pointing downwards (red) indicate that mobility went from low minority level census 
block groups to high minority level census block groups or from low poverty level census block 
groups to high poverty level census block groups. The width of the arrows represents the 
number. 
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Figure 4.7. Flows of mobility in 2012
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Trends of the mobility within, into and out of the Great Walnut Hills area in 2000 were similar. 
More than 75% moves went to the same level census block groups. That means that the 
mobility did not help to deconcentrate HCVP households in the high minority or high poverty no 
matter what the directions are. 
 
However the flows of mobility in 2012 show a different pattern. Figure 4.7, Flows of mobility in 
2012, shows the mobility within, into and out of the study area. The major flows were different 
between each other.  
 
Since most of HCVP households were living in the high minority census block groups in the 
Great Walnut Hills area, the flows of mobility within the study area were concentrated in the 
high minority census block groups. Not surprisingly, there were more flows of mobility into the 
study area from low minority census block groups to high minority census block groups. The 
mobility pattern from low poverty census block groups to high poverty census block groups was 
similar to the mobility pattern from high poverty census block groups to low poverty census 
block groups. On the contrary, when HCVP households moved out of the Great Walnut Hills 
area, more households moved from high minority or high poverty census block groups to the 
low minority or low poverty census block groups than the number of other moves. When HCVP 
households moved out of the Great Walnut Hills area, the move worked better to 
deconcentrate high minority or high poverty concentration. It may be because most low 
minority or low poverty census block groups were along the river in the East Walnut Hills. Less 
HCVP households lived there.  
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Thus, the main findings from this section were that mobility did not deconcentrate high 
minority and high poverty concentration in 2000, while it worked in 2012. However, if the 
households wanted to move to low minority or low poverty census block groups, they were 
likely to move out of the Great Walnut Hills area. 
 
4.4.3. HCVP households moving distance was farther in 2012 than that in 2005 
Figure 4.8 shows the in- and out- move of HCVP households between the Great Walnut Hills 
area and other neighborhoods in 2000, 2005 and 2012. This study uses the width of arrows to 
show the percentage of mobility and uses the greyscale to show the number of moves from 
each neighborhood. Since the number of moves from or to the neighborhoods outside the city 
of Cincinnati was small, this study combined those moves into one arrow7. In 2000, few HCVP 
households moved into the Great Walnut Hills area. In 2005, more households moved into the 
Great Walnut Hills area, especially from the neighborhoods inside the city of Cincinnati. Most 
moves were from the neighborhoods near the Great Walnut Hills area. The percentage of 
mobility from outside the city of Cincinnati decreased. In 2012, the total number of moves into 
the study area decreased. However, more households moved into the Great Walnut Hills area 
from farther neighborhoods, especially the neighborhoods outside the city of Cincinnati. 
 
In 2000, the total number of moves to other neighborhoods was small. Most of the mobility 
went to the neighborhoods near the Great Walnut Hills area. In 2005, the number of moves to 
                                                          
7This study does not pay attention to what the neighborhoods that HCVP households moved to outside 
the city of Cincinnati are. 
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Figure 4.8a.Flows of mobility from other neighborhoods in 2000. 
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Figure 4.8b. Flows of mobility from other neighborhoods in 2005 
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Figure 4.8c.Flows of mobility from other neighborhoods in 2012. 
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Figure 4.8d. Flows of mobility to other neighborhoods in 2000. 
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Figure 4.8e.Flows of mobility to other neighborhoods in 2005. 
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Figure 4.8f. Flows of mobility to other neighborhoods in 2012. 
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other neighborhoods increased significantly. Especially many households moved to 
neighborhoods on the west side of the city of Cincinnati. The largest percentage decreased. 
That means households moved to different neighborhoods instead of a specific neighborhood.  
 
In 2012, the number of moves to other neighborhoods decreased like the trend of move from 
other neighborhoods. The number of moves to the neighborhoods inside the city of Cincinnati 
decreased significantly, especially the neighborhoods on the west side of city of Cincinnati. 
However, the number of moves to the neighborhoods outside the city of Cincinnati did not 
decrease. The percentage of the move to the farther neighborhoods increased.  
 
Table 4.8. Mean distance of mobility into and out of study area in 2000, 2005 and 2012 
 
2000 2005 2012 
Mean distance of mobility into study area 3.9 miles 3.2 miles 3.7 miles 
Mean distance of mobility out of study area 3.6 miles 3.9 miles 4.3 miles 
 
Table 4.8, mean distance of mobility into and out of study area in 2000, 2005 and 2012, also 
shows HCVP households moved from and to farther during the years. 
 
Thus, the main findings from this section were that more moves from or to the neighborhoods 
near the Great Walnut Hills in 2005, while more move to the farther neighborhoods in 2012. 
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4.5 Types of buildings which HCVP households lived in 
This study tries to find the general characteristics of where HCVP households lived. As a result, 
this study uses the near function in ArcGIS to find the nearest building footprint to the point 
and assumes the HCVP household lived in that building. The types of buildings are defined 
according to land use. 
 
Table 4.9. Building type 
2000 Number Percentage Percentage without null 
Single Family 147 30.8% 40.2% 
Two Families 113 23.6% 30.9% 
Multiple Families 106 22.2% 29.0% 
Null 112 23.4%  
2012 Number Percentage Percentage without null 
Single Family 246 36.9% 42.8% 
Two Families 141 21.1% 24.5% 
Multiple Families 188 28.2% 32.7% 
Null 92 13.8%  
Null: Because errors, some buildings were not residential types. 
 
Tables 4.9 shows what the types of buildings that HCVP households lived in in 2000 and 2012. 
In 2000, 40.2% buildings that HCVP households lived in were single family houses and 29.0% 
buildings were multiple family houses. In 2012, both the percentages increased. Only the 
percentage of two-family houses decreased from 30.9% to 24.5%. Less HCVP households lived 
in the two family houses. Figure 4.9 shows the different types of buildings. 
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Figure 4.9. Building type sample 
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4.6 Recommendations  
Based on the proceeding results I recommend the following.  
 
First, WHRF should try to find how to better serve the HCVP households. There were two large 
groups of HCVP household concentration areas in the Great Walnut Hills area. If the trend 
continues, these two concentration areas will stay steady for a long time. In addition, the 
percentage of HCVP households increased from 4% to 8%. Since HCVP households take a 
significant portion of the total households, it is important for the neighborhoods to better serve 
the HCVP households. This study helps to better understand the situation of HCVP households 
and the findings could be used for the neighborhoods to apply for grants to help HCVP 
households. 
 
Second, additional research on HCVP is needed at the neighborhood level. The situations of 
HCVP households are different in different neighborhoods. Such as, more HCVP households are 
likely to move to Evanston while the number of HCVP households is declining in Walnut Hills. In 
the different neighborhoods, researches can help to propose different policies to improve 
neighborhoods.  
 
Third, since most HCVP households, who moved outside the Great Walnut Hills area, moved to 
low minority or low poverty neighborhoods, WHRF and the neighborhoods should work hard to 
develop the neighborhoods, rebuild the reputation and keep the HCVP households stay in the 
neighborhoods. They should work with landlords to strengthen the management of HCVP 
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households. In order to attract households, including both regular and HCVP households, they 
need to develop safe and beautiful neighborhoods that are attractive to both low and middle-
income people.  
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Chapter Five: Conclusion  
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5.1 Conclusions 
In order to help WHRF and the adjoining neighborhoods better understand the HCVP 
households' situations in the Great Walnut Hills area, this thesis applies hot-spot and ArcGIS 
analysis to HCVP household data for the Great Walnut Hills area. This thesis produced several 
results and most of them support earlier research.  
 
First, this study uses hot-spot analysis to answer where HCVP households were concentrated. 
There were two large concentrations of HCVP household concentration areas in the center of 
Walnut Hills and Evanston. In addition, the concentration increased in the two communities 
between 2005 and 2012. In 2012, more HCVP households were increasingly concentrated in 
Evanston along Gilbert Avenue. Compared with dot map, hot-spot map is clearer to find where 
HCVP households were concentrated. 
 
Using census data and HCVP household location data, this study answered whether the HCVP 
households were still concentrated in the high minority or high poverty areas. Most of HCVP 
households were still concentrated in the high HCVP density, high minority concentration, and 
high poverty census block groups in the Great Walnut Hills area. Using Geographic Information 
System (GIS) techniques to analyze census data at the block group level, this study provides a 
more accurate description of the spatial distribution of HCVP households than other studies 
using zip code data. However, without character of households, this study cannot tell the 
reason for moving.  
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Third, this study uses the Track tool in ArcGIS to explore where the HCVP households moved 
from and to.  Compared with census data at the origin and destination, this study answered 
whether HCVP households moved to low minority or low poverty areas. Although the number 
of moves was still small, more HCVP households moved in 2012 than that in 2000 and the 
increased move helped to deconcentrate HCVP households in the high minority or high poverty 
concentration areas. Compared to 2000, higher proportion HCVP households moved out of the 
Great Walnut Hills area to low minority or low poverty areas in 2012. They also moved farther.  
 
However, without the data when HCVP households joined the program, this study did not 
compare the first move with the following moves to explore which move worked better to 
deconcentrate HCVP households in the high minority or high poverty concentration areas. In 
addition, this study did not pay attention to the neighborhoods that HCVP households moved 
to outside the city of Cincinnati. Further studies ought to examine the types of neighborhoods 
that HCVP households moved to. 
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